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Context. Data regarding the circumstances of the process of death of terminally
ill patients followed at home are lacking.
Objectives. The aim of this study was to describe the characteristics and assess
the circumstances of the process of death of terminally ill patients followed at
home.
Methods. This was a prospective survey to assess the dying process of advanced
cancer patients followed at home. Within a week after death, the principal
caregiver was interviewed. Information from the palliative home care team and
the caregiver about expectation of death, time of death, professional and
nonprofessional people present at time of death, emergency admission to
hospital, and administration of drugs to resuscitate was gathered. The principal
clinical issues in the last two hours also were recorded.
Results. In total, 181 of 222 caregivers provided information. Most deaths were
expected. Palliative home care team physicians and nurses visited the patient on
the day of death but were occasionally present at the moment of death. More than
three people were generally present at time of death. More than two-thirds of
patients died peacefully, without apparent suffering, and 35.7% of them received
palliative sedation before dying. In the last two hours, the most frequent clinical
issues were ranked as death rattle, dyspnea, and agitation. In 10 cases, emergency
drugs for resuscitation were administered.
Conclusion. This study has shown how advanced cancer patients die at home
and that palliative home care may be helpful in allowing a death at home,
particularly when relatives are actively involved. J Pain Symptom ManageAddress correspondence to: Sebastiano Mercadante, MD,
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The provision of palliative home care may
enable an increase in the number of patients
who die at home. Death at home appears to
be desirable from the individual patient’s view-
point and is stated as a preference in public
surveys.1 The actual place of death results
from a complex interrelationship of individual
and environmental factors. A systematic review
has shown that six factors were strongly associ-
ated with home death: patient’s low functional
status, their preferences, home care and its
intensity, living with relatives, and extended
family support.2 Patient preference as to place
of death, level of caregiver support and entitle-
ment to private shift nursing were significantly
associated with patients dying at home.3 How-
ever, the complex process of decision making
about the place of death is often dynamic
and contradictory,4 and involves the patient,
the caregivers, and the professionals,5 as well
as environmental factors including hospital
or hospice facilities.2
In Italy, death at home was very frequent in
early prospective studies, occurring in as many
as 86% of deaths;6 multivariate analysis showed
that a higher degree of family support was
associated with home death. In a large multi-
center study of palliative care units, mostly
home care programs, 76% of patients died at
home,7 which was the desired place in 90%
of patients. From the historical perspective, it
is notable that these studies were performed
in a period when hospices in Italy were largely
unavailable and palliative care services were
based only on home care. About 25% of pa-
tients followed at home presented with severe
symptom intensity, for which home care was
practically impossible, suggesting that the
best option would probably be the admission
to an inpatient hospice.7
Regardless of the complexity of factors influ-
encing the place of death of cancer patients, no
study, to the best of our knowledge, has everassessed how cancer patients die at home from
a clinical and environmental viewpoint. Previ-
ous articles have analyzed conceptual models
of the quality of death and several domains
have been identified to conceptualize the qual-
ity of death.8e11 However, these data were
gathered from interviews of different people,
including professionals, patients and relatives,
but did not provide a description of what hap-
pens when a cancer patient dies at home.
In contrast to a more recent trend of more
patients dying in hospital settings, palliative
care might potentiate patients dying at home.
Understanding how patients die also might
assist in better informing family members re-
garding what to expect as the patient dies and
in informing themedical community regarding
the potential of palliative home care to meet
the needs of dying patients and their families.
The Home CaredItaly (HOCAI) Group re-
cently has been established with the intent to im-
plement a system for obtaining information on
cancer patients followed at home, given the pau-
city of existing data in this setting. The aim of
this study was to describe the characteristics
and assess the circumstances of the process of
death of terminally ill patients followed at
home, in relation to the type of home assistance,
family, and professionals involved, and attitudes
and reactions of relatives toward the imminent
death, as well as the clinical manifestations of
the process of death in the last hours of life.Methods
A prospective survey was done in four
palliative home care programs in different re-
gions of Italy: Turin and Genova (Northern
Italy), L’Aquila (Central Italy), and Catania
(Southern Italy). Information about each
home care program was gathered, including
how many medical and nurse visits are usually
performed during the care of a patient and
family, and how many medical and nurse visits
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the dying patient. Palliative home care teams
did not modify their activity and offered stan-
dardized assistance, without changing any pro-
tocol of intervention.
Consecutive patients admitted to palliative
home care programs during a period of three
months (January through March 2010) were
surveyed and the principal caregiver was
identified. Informed consent was obtained
from relatives to interview and manage data.
The principles outlined in the Declaration of
Helsinki were followed. Demographic data
were recorded, including age, gender, primary
tumor, duration of assistance, people living
with the patient, and socioeconomic status.
Within a week after death, the principal care-
giver, if he/she agreed, was interviewed regard-
ing the following:
 Expectation of death (defined as unex-
pected, earlier than expected, expected
in the last two days);
 Time of death (8 AMe2 PM, 2e8 PM, and
8 PMe8 AM).
 Days since the last medical visit;
 Days since the last nurse visit;
 Admission to hospital where the patient
then died;
 Drugs administered on an emergency ba-
sis to resuscitate (steroids, fluids, inotro-
pics, etc.), and the doses of these drugs;
 Who was present at time of death;
 Death in the presence of the general prac-
titioner (GP);
 Death in the presence of the palliative
home care physician;
 Death in the presence of other physicians;
 Death in the presence of the palliative
home care nurse;
 Use of palliative sedation, defined as the
use of sedative medication to relieve intol-
erable suffering in the last days of life;12
 Predefined issues in the last two hours were
posed to the caregivers, including death
rattle, dyspnea, agitation, tremor, convul-
sions, pain behavior, peaceful death (multi-
ple choice, if any). Peaceful death was
defined as a death free from avoidable dis-
tress and suffering for patients, families,
and their caregivers,8 occurring without
the previous signs, which were considered
sources of suffering.Statistical Analysis
Data were collected and analyzed by the
SPSS Software 14.0 version (SPSS Inc.,
Chicago, IL). All continuous data are ex-
pressed as a mean standard deviation of
the mean. Statistical analysis of quantitative
data, which included descriptive statistics,
was performed for all the items. Frequency
analysis was performed with Chi-squared and
Fisher exact tests, as needed. The analysis of
variables correlated to condition of death
was performed by logistic and multiple regres-
sion analysis with the use of SPSS software for
regression analysis.Results
The four palliative home care programs pro-
vided a similar level of assistance, the visits
ranging between two and three per week for
physicians and three and seven per week for
nurses, other than providing on call visits in
case of need. The mean number of medical
and nurse visits in the last two days of life was
1.6 (95% confidence interval [CI] 1.5e1.8)
and 1.5 (95% CI 1.4e1.6), respectively.
In total, 222 patients were surveyed during
the three months of the study; all consecutive
patients were enrolled and 181 caregivers
(81.5%) provided the information to complete
the study. Of 41 caregivers who did not provide
information, 19 were unavailable by phone
and were lost to follow-up, three declined the
invitation because of their suffering, and
nine did not provide informed consent and re-
fused to be interviewed without specifying the
reason (Fig. 1). Half (11/22) of the caregivers
of patients transported to hospital did not pro-
vide information (one of them also declined
the invitation).
The mean duration of home care assistance
was 44.4 days (95% CI 37e52). The character-
istics of patients and family members are de-
scribed in Table 1. The socioeconomic status
was equally distributed among low, medium,
and high levels. Time and modality of death,
as well as people who were present at time of
death, are presented in Table 2. Time of death
was equally distributed between morning/af-
ternoon and night hours. Most deaths were ex-
pected. More than three people were generally
present at time of death.
222 patients surveyed 
consecutively
181 caregivers 
providing complete 
information          
41 caregivers not providing 
information:  
   19 caregivers unavailable 
   3 caregivers declined the 
      invitation   
   9 caregivers refused the 
      interview 
   11 patients were transported  
     to hospital (1 caregiver of 
     a hospitalized patient also 
declined the invitation)
Fig. 1. Flowchart showing compliance with the sur-
vey and response rate.
Table 2
Days Since the Last Visit of the PHC Team,
Professionals Present at Time of Death, and
Principal Issues Before Death
Parameter n (%)
Days since the last PHC physician visit,
(95% CI)
0.7 (0.6e0.9)
Days since the last PHC nurse visit,
(95% CI)
0.8 (0.6e0.9)
Death in the presence of the GP 0.0
Death in the presence of PHC physician 7 (3.9)
Death in the presence of other physicians 15 (8.3)
Death in the presence of PHC nurse 4 (2.2)
Drugs administered to resuscitate 10 (5.5)
Terminal sedation 60 (33.3)
Admission to hospital at time of death
Hospital 15 (6.7)
Hospice 7 (3.1)
Principal issues in the last two hours
Death rattle 29 (16.0)
Dyspnea 11 (6.0)
Agitation 11 (6.0)
Tremor 2 (1.2)
Convulsions 1 (0.6)
Pain behavior 1 (0.6)
Peaceful death 126 (69.6)
PHC¼ palliative home care; GP¼ general practitioner.
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were administered. In 60 of 181 cases, palliative
sedation was provided in the last two days of life.
Admission to hospitals in the last hours was in-
frequent (Table 2). Of 22 patients who died in
hospital/hospice, only 11 were available for
analysis. Of interest, they lived alone or with
only one family member (no spouse or son).
Only one patient was sedated before dying
with death rattle. Four patients had a peaceful
death. Two, two, one, and one patients pre-
sented with dyspnea, death rattle, agitation,
and convulsions, respectively, before dying.
Palliative home care physicians and nurses
visited the patient on the day of death but
were only occasionally present at the moment
of death. Although GPs were never present atTable 1
Characteristics of Patients Surveyed (n¼ 222)
and Their Relatives
Characteristic n (%)a
Patients surveyed 222
Age (years), mean (95% CI) 73.8 (72e75)
Gender (male) 144 (64.9)
Primary diagnosis
Lung 56 (24)
Breast 44 (19.8)
Urogenital 42 (18.9)
Gastrointestinal 40 (18)
Head & neck 12 (5.4)
Others 28
Duration of home care assistance
(days), mean (95% CI)
44.4 (37e52)
People living with the patients, mean
(95% CI)
1.7 (1.6e1.9)
Socioeconomic status
Low 43 (19.4)
Medium 154 (69.4)
High 25 (11.2)
aUnless otherwise noted.time of death, other physicians, namely friends
or relatives, were more frequently present.
More than two-thirds of patients died peace-
fully, without apparent suffering, and 45 of
126 (35.7%) of them received palliative seda-
tion before dying. Peaceful death was not
more frequent in patients who were sedated
(P¼ 0.432). In the last two hours, the most fre-
quent clinical issues were, in rank order: death
rattle, dyspnea, and agitation (Table 2).
Regression analysis of variables related to
peaceful death showed that this outcome was
not correlated to the number of relatives or
friends present at the time of death, nor to
other variables like gender, socioeconomic
status, and sedation. Those who died a peaceful
death received more medical home visits
(P¼ 0.001), had a lesser number of days/
hours since the last medical visit (P¼ 0.004),
and died more frequently at home than in
hospital (P< 0.0005).Discussion
Large studies have demonstrated the high
prevalence of pain and other symptoms in
the last days of life, the frequent use of life-
sustaining interventions at the end of life,
and the high proportion of deaths that occur
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favorite place to die. According to caregivers’
opinions, home is the preferred place of death
for 93.5% of patients.13 The philosophy of pal-
liative care encourages home death, providing
for most of the needs of the caregivers. The ex-
panding role of palliative care, particularly at
home, may reduce the number of deaths in in-
appropriate places, for example, in medical or
surgical units where experience with problems
that arise when death is imminent is limited.1
However, the actual place of death results
from a complex interrelationship of individual
and environmental factors.2 In contrast to
northern European countries, Italian care-
givers are mostly relatives, rather than friends
or neighbors. As a consequence, cultural and
social attitudes, deficiencies in the health
care facilities, or family structure may strongly
influence the place of death in a country like
Italy.13,14 In a recent national follow-back sur-
vey representative of the Italian population,
51% of patients died at home, meaning that
many patients were admitted to acute wards
unfit to provide end-of-life care.13
This is the first study reporting the circum-
stances of the process of death in patients fol-
lowed at home. Data were based on reports of
home care physicians and interviews with the
patients’ principal caregivers after their death.
This approach has been validated as a reliable
research method,15 although some authors
consider that answers tend to overestimate pos-
itively the process of dying.16 This observation
has been corroborated by the findings of this
study.
This study has shown that palliative home
care can provide help for those dealing with
a death at home, although the extent of this
should be better determined by studies that
compare this setting with how similar patients
die in other settings. Patients who were fol-
lowed more intensively in the last hours of
life were more likely to have a peaceful death
and to die at home. In most cases, patients
were not living alone, were assisted by more
people, and at the time of death, were sur-
rounded by a large component of their fam-
ily, despite the observation that half of the
deaths occurred during the night. Of inter-
est, the few patients who were moved to
a hospital before dying were living alone or
with a private nonprofessional caregiver,underlying the important role of a lack of
family members.
These findings confirm previous epidemio-
logical observations but with more striking fea-
tures. Patients followed at home were more
likely to die at home (45%), compared with pa-
tients followed by conventional hospital care
(10%). Death at home has been reported to
be associated with living together with some-
one.17 This finding confirms that a Mediterra-
nean family context may be an important
resource, providing a favorable environment
for palliative home care and facilitating
a peaceful death at home. Patients were seen
in the last hours of life by palliative home
care nurses and physicians, and death was al-
most always expected by relatives. This can ex-
plain why only in a minority of cases were
patients admitted to hospital or received emer-
gency drugs, possibly because of good commu-
nication and reassurance provided by the
palliative home care team, regardless of avail-
ability of hospice or hospital beds. The high re-
sponse rate provided by caregivers, higher
than 80%, also suggests that a close relation-
ship was maintained with the palliative home
care team after the death of their loved one.
The caregiver to be interviewed was contacted
within a week of the patient’s death, limiting
recall bias, and the response rate was very
high. The professionals who proposed the in-
terview were the home care physicians, and
this could have influenced the response in
some way.
Of interest, at the time of death, other phy-
sicians, namely relatives or friends, were more
frequently present in comparison with pallia-
tive home care physicians or GPs. These data
could be interpreted as a need for intimacy,
efficacy of reassurance during the last visits of
the palliative home care team, awareness of
the imminent death, the limited role of GPs
in terminal care, or unavailability.
Finally, the goal of palliative care at the end of
life, that is, a peaceful death, was achieved in
about 70%of patients. This termwas used to de-
fine a process without apparent suffering for pa-
tients and familymembers. Quality of dying and
death also has been defined as a personal evalu-
ation of the dying experience as a whole, includ-
ing a subjective evaluation of the patients’
expectations and values.18 However, this would
have implied that patients had to be involved
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feasible because in the Mediterranean culture,
patients dislike talking about their death when
they are severely ill, and an intervention would
have compromised this kind of study. Timing
for the interview was chosen to obtain the best
information before thememory of the patient’s
dying would fade.
The findings of this study could be reason-
ably attributed to a good level of terminal
care in the last days of life. About one-third
of patients received palliative sedation before
dying, but the percentage of peaceful death
was not strictly related to this intervention.
These figures appear more relevant in com-
parison with previous experiences. About
12%e25% of patients have been reported to
be sedated before dying,7,19 although defined
criteria and information about the intensity
of palliative home care activity were lacking.
The relatively higher percentage of sedation
at home may reflect the quality and the
strength of the palliative home care teams se-
lected for this study compared with conven-
tional care.
The most frequent signs in the last two hours
of life were death rattle, dyspnea, and agitation.
In this study, we tried to select specific objective
circumstances, very easy to measure, rather
than rating subjective symptoms, a task that
would have limited the interpretation of mea-
sures by relatives of the dying patients.
Conceptual models of the quality of death
have been recently proposed. Several domains,
including physical, psychological, social, spiri-
tual, and existential experiences, the nature of
health care, life closure and death preparation,
and circumstances of death, have been identi-
fied to conceptualize the quality of death.8e10
Several factors were considered important at
the end of life by patients, families, physicians,
and other care providers and were different
among these categories of persons.11 However,
the aim of this study was first to provide infor-
mation in a descriptive form about how
patients die and what happens in these circum-
stances at home when patients are followed by
a palliative home care team, rather than collect-
ing opinions regarding the quality of death,
which depends on too many factors, or confirm
constructs obtained by questionnaires. For
these reasons, we have chosen realistic and
reasonable items, easy to be interpreted bya caregiver, given that it was expected that the
palliative home care team would not have
been present in most cases. These terms were
clearly realized, as confirmed by the high re-
sponse rate. Thus, these simple data can be
helpful in preparing future studies, based on
real circumstances rather than conceptual
issues. Also, the definition of successful death
could be questioned. However, this term was
easy recognized by relatives and corresponded
to definitions previously provided.8 We were
unable to find similar information regarding
how patients die and the circumstances of
dying at home in the literature. The only data
available were those gathered from some very
old studies performed in a hospice setting,
just assessing signs and symptoms rather than
the circumstances of dying. In an early study
performed in a hospice home care program ex-
amining the last two days of life, 91.5% of
patients were reported to die peacefully.20 In
a hospice setting, dying patients were prospec-
tively investigated to assess the changes of
physical signs and medical interventions in ter-
minally ill patients whose death was presumed
to be imminent. Death rattle preceded the
occurrence of respiration with mandibular
movement and peripheral cyanosis, which ap-
peared in the last five to seven hours. Authors
also evaluated the level of consciousness, ob-
serving that the ratio of awake, drowsy, and
comatose patients was 8, 42, and 50, respec-
tively, in the final six hours.21
Two nonrandomized studies have compared
the quality of the care received at the end of
life. As expected, relatives of patients who
died at home monitored by specialized groups
gave a better assessment of the circumstances
of death irrespective of their sociodemo-
graphic characteristics, the symptom control,
or the therapeutic measures used. In one
study, the good-death score in the home-
death group was significantly higher than
that in the hospital-death group.22 In another
study, there was no indication that dying in
an institution or at home involves major differ-
ences and quality of dying.23 Both studies, how-
ever, did not analyze the real circumstances of
death, which was the main aim of this observa-
tional study.
Study limitations include the descriptive na-
ture of the study and a lack of comparison
group, for example, hospital or hospice setting
708 Vol. 42 No. 5 November 2011Mercadante et al.or patients dying at home without palliative
home care, to truly determine whether pallia-
tive home care is optimal.
Of relevance for future studies, assessment
of caregivers, for example, the impact of hav-
ing their loved one dying at home on caregiver
well-being (e.g., bereavement and financial
distress), could add further information.
Also, the instruments and some dichotomous
outcomes were chosen to help caregivers pro-
vide simple answers to simple questions, with-
out adding further burden for the
caregiver.24 The aim of this study was to assess
the last hours of life of patients who died at
home from a clinical and environmental per-
spective. As how people die remains in the
memories of those who live on,25 the experi-
ence of death should be regarded as funda-
mental for managing end-of-life care.
Although complex studies of end of life are
difficult to perform because of objective limi-
tations from an ethical point of view, a good
level of palliative home care and an appropri-
ate familiar environment may allow the
achievement of an optimal outcome.Disclosures and Acknowledgments
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